To investigate whether early treatment of screening-detected diabetic patients is beneficial, the Anglo-Danish-Dutch Study of Intensive Treatment in People with Screen-Detected Diabetes in Primary Care (ADDITION) has been initiated. A total of 56,978 subjects 50-70 years of age without diabetes from 79 general practices in The Netherlands were invited to participate in a stepwise screening programme. Five hundred and eighty-six participants (1.0%) were diagnosed with type 2 diabetes. The score on the initial risk questionnaire was higher if glucose metabolism was more disturbed. The yield of screening varied widely between practices. A lower yield was not associated with an appropriate practice organisation regarding diabetes care, nor with a speciality of the GP in diabetes. Opportunistic screening in general practice seems preferable to population-based screening. Intensified multifactorial treatment of patients with screening-detected type 2 diabetes in general practice reduced the cardiovascular risk factor levels significantly after just one year without worsening healthrelated quality of life. After three years of follow-up, screened participants without diabetes but with an elevated risk score had comparable cardiovascular event rates to patients with diabetes. Screened individuals without diabetes are at risk of lacking optimal control of cardiovascular risk factors.
Netherlands, the Dutch College of General Practitioners recommends opportunistic screening (case-finding) for diabetes in people at risk of type 2 diabetes. 5 To investigate whether early treatment of patients with screening-detected diabetes is beneficial, the Anglo-Danish-
Dutch Study of Intensive Treatment in People with Screen-Detected
Diabetes in Primary Care (ADDITION) has been initiated. 6 ADDITION is a multicentre randomised controlled trial that consists of a screening study and a subsequent intervention trial with a follow-up of five years. In the screening study, the feasibility of identifying persons with type 2 diabetes is evaluated. In the intervention study (a single-blind, multipractice trial with practicelevel randomisation), the effects of routine care in general practice according to national guidelines are compared with those of an intensified, multifactorial treatment on cardiovascular mortality and morbidity (non-fatal myocardial infarction and non-fatal stroke), revascularisation and amputations.
This article describes the results of population-based screening for diabetes in The Netherlands and the associations of the yield of the screening with characteristics of general practitioners (GPs) and practices. Furthermore, we report on the one-year results of the intervention trial. Finally, we followed people in different glucose regulation categories over three years regarding the extent of healthcare utilisation and the risk of cardiovascular disease (CVD).
Patients and Methods

Patients
In The Netherlands, the entire population is registered with a GP.
Therefore, the screened population may be considered a representative sample of the full population. All 56,978 patients, who were 50-70 years of age and not known to have diabetes at study entry, from 79 general practices in the south-western region of The Netherlands were invited to participate in the screening programme.
General Practitioners and Practices
A total of 106 GPs in 79 practices participated in the study; 41 practices participated in the first screening procedure and 38 in the second. Forty-two practices were randomised to the routine care group and 37 to the intensified treatment group.
Screening Programme
Two stepwise screening procedures were performed. 
Measurements
Capillary blood glucose values were determined using a HemoCue B-Glucose Analyzer based on the glucosedehydrogenase method.
Plasma glucose was measured using a peroxidase method. HbA 1c
was assessed with high-performance liquid chromatography (160 A. 
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Data Analyses
The association between risk score and different glucose tolerance categories was analysed using linear regression. Associations of the yield of screening with GP and practice characteristics were studied using multiple regression analysis. An independent variable in the model was the number of detected patients with diabetes per practice after adjustment for practice size and age distribution 
Results
The screening algorithm and yields are presented in Figures 1 and 2 .
Eventually, 586 participants (1.0%) were diagnosed with type 2 diabetes (four-step procedure: 285 people; three-step procedure: 301 people). Impaired glucose regulation was diagnosed in 1,011 participants (1.8%). and involvement of the practice assistant in diabetes care (regression coefficient 1.32, 95% CI 0.21-2.43) were independently associated
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Step 3 The trial profile is shown in Figure 3 . Of the 586 patients with screening-detected diabetes, 498 were included. A total of 255 subjects were assigned to intensified treatment and 243 to routine Table 1 ). The most striking differences were found in the change of SF-36 scores were not significantly different between the two treatment groups at the end of the study (see Table 2 ). Within both treatment groups, general health, vitality and mental health -and in the intensively treated group also physical functioning -improved significantly during follow-up. Scores on social functioning decreased equally in both groups.
In the separate three-year follow-up study it was shown that all categories of cardiovascular medication were prescribed more frequently after the screening in all screened people. The strongest increase was found in patients with screening-detected diabetes. The number of practice visits was higher in patients with diabetes compared with those in the other categories. Glucose, lipids and blood pressure were measured most frequently in patients with diabetes. The numbers of cardiovascular events in subjects with NGT, IFG, IGT and diabetes were 16.7, 32.6, 17.3 and 15.7 per 1,000 personyears, respectively (p=NS).
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Discussion
Yield of Population-based Diabetes Screening
The yield of our population-based diabetes screening programme was low, regardless of the number of steps in the procedure. In the mid1990s it was estimated that about half of all people with diabetes were undiagnosed, but we may conclude that this is no longer the case. Following the recommendations of the Dutch College of General Practitioners, screening for diabetes has become more common in Dutch general practices in the last decade, which is reflected in the strong increase in the prevalence of diabetes in the late 1990s.
14 However, it should be emphasised that the true prevalence of undiagnosed diabetes remains unknown. Nevertheless, we may assume that the low yield of our screening programme was associated with the decreasing prevalence of undiagnosed diabetes.
In ADDITION Denmark only 0.6% patients with screening-detected diabetes (between 40 and 70 years of age) were found, mainly due to a large drop-out prior to entry into the screening programme. 15 Against this background, one could argue that opportunistic screening in high-risk patients in general practice is likely to be more suitable for detecting unknown diabetes than population-based screening. Conducting a screening programme is expensive and timeconsuming. Opportunistic screening/case-finding incorporated into daily practice does not have these disadvantages. In The Netherlands, the necessary conditions for successful case-finding are fulfilled: the entire population is registered with a GP, and general practices are well organised with respect to daily diabetes care (involvement of practice assistants, practice nurses and diabetes nurses in diabetes care). Additionally, case-finding seems more applicable than other screening strategies in fulfilling the criterion that screening be a continuous process. 16 Moreover, we found that increasing glucose intolerance is associated with a higher risk score. This reveals another possible advantage of case-finding: it may offer the possibility of detecting persons with different categories of impaired glucose regulation, most of whom already have an increased CVD risk. 17 The considerable number of detected subjects with impaired glucose regulation urges a proactive approach by healthcare providers in order to reduce the cardiovascular risk of their patients. 18 Opportunistic screening in general practice for people with impaired glucose regulation could begin by filling in the risk questionnaire during practice visits.
Intensified Multifactorial Treatment of Screening-detected Type 2 Diabetic Patients
We found spectacular improvements in cardiovascular risk factor levels in the intensively treated group compared with the routine care group even after only one year of treatment. The final results of the ADDITION study, due in 2010, must be awaited before we can evaluate the effectiveness of early aggressive five-year treatment of all cardiovascular risk factors in people with screening-detected diabetes. 19 In the Steno-2 Study, in which diabetic patients with microalbuminuria were included, the cardiovascular event rate was cut by half in the intensively treated group (mean follow-up 7.8 years). 20, 21 At the end of follow-up, SF-36 scores were similar for the two groups, suggesting no major detrimental impact on quality of life from the intensive intervention. Intensified multifactorial treatment of screening-detected patients with diabetes in general practice is likely to be feasible at the patient level. In a subset of patients in the ADDITION cohort (n=196), psychological outcomes were examined. 22 The intensively treated patients tended to report more distress and less self-efficacy in the first year after diagnosis than those who Persons with Impaired Glucose Tolerance and Impaired Fasting Glucose
After three years of follow-up, screened subjects with an elevated risk score but without diabetes had comparable cardiovascular event rates to patients with diabetes. Screened people without diabetes are at risk of lacking optimal medical care in order to control for cardiovascular risk factors. They should not be reassured by the fact that they do not have diabetes. Since this sub-study of the ADDITION study was not prospectively designed to investigate differences in the occurrence of cardiovascular events between the glucose regulation categories, these findings should be interpreted with some caution.
Implications for Policy and Practice
Given its increasing prevalence, screening for diabetes and adverse cardiovascular risk has become a societal issue. In particular, obesity, physical inactivity, dietary habits and smoking may be considered as matters of public health. Preventing unhealthy lifestyle behaviours is not solely an issue to be managed in primary care. Nevertheless, GPs could play an important role.
The cardiovascular risk of people with impaired glucose regulation, especially when they are obese, should not be underestimated. In order to detect people with increased cardiovascular risk, a proactive, systematic opportunistic screening programme in all practices is needed. Practice nurses could play a pivotal role in the detection of increased diabetes and CVD risk using a simple risk questionnaire.
Intensified treatment of cardiovascular risk factors in general practice is feasible on the condition that it is delivered by specially trained and well-educated practice nurses in co-operation with the GP.
Given the substantial number of persons with IGT remaining unidentified without an OGTT, and taking into account their increased cardiovascular risk, 23, 24 the need to perform the OGTT in general practice should be re-considered. Using only the fasting glucose levels will fail to diagnose approximately 30% of people with diabetes, with an even greater failure rate in an older population. 25, 26 Of the 285 people with diabetes detected in our four-step screening procedure, 36 (12.6%) were found to have an initial non-diabetic fasting glucose value. This finding questions whether it is acceptable that screening for diabetes in general practice is based on fasting glucose testing alone. Without performing an OGTT, persons with IGT will not be recognised at all.
Since the first step in the deterioration of glucose homeostasis corresponds to a loss of post-prandial glycaemic control, 27 detection of persons with type 2 diabetes will be delayed by measuring fasting glucose values only.
Conclusions
In order to identify patients with undiagnosed diabetes, opportunistic screening in general practice seems more appropriate than 
